Abstract: Exhaustion of green cover has been started from the very beginning of the human civilization over space. Declining trend of natural forest owing to development projects emerges as problematic issue on environment. Dam construction by impeding of natural flow of river is a fact of depletion of green plants. It affects the vegetation on both upper and lower catchment area. This disturbance can be analyzed by different methods of Vegetation Index (VI) on the basis of Remote Sensing (RS) and Geographical Information System (GIS) techniques. Normalized Difference Vegetation Index (NDVI) is one of the most usable techniques for detection of vegetation cover. It is a numerical indicator that uses the visible and near-infrared bands of the electromagnetic spectrum. The NDVI index is also important to measure the periodical change of vegetation coverage and is related to Photosynthetically Active Radiation (PAR).
INTRODUCTION
Growth of civilization is engulfing the natural courses of rivers through damming them for their own needs. Currently there are about 45,000 dam higher than 15 meters throughout the world. While some are more than 2,000 year old, about 73% have been built in the last 50 years (Dwivedi et al. 2010 ). The first known dam was built in 2900 BC across Nile River to protect the city of Memphis from flooding. The tallest dam (305 meter) of the world is situated in China on Yalong Jiang River and in India is Tehri Dam (261meter) on the Bhagirathi River near Tehri in Uttarakhand. Hirakund dam is the longest dam in India about 26 km in length, built across the Mahanadi River in the state of Orissa (Dwivedi et al., 2010) . The Panchet Hill dam is an earthen dam with concrete spillway. It has a storage capacity of 170.37 million m 3 to dead storage and 1497.54m 3 /s to top of gates (www.dvc.gov.in). Depletion of green cover is one of the most significant effects of the Panchet Hill dam in the catchment area. The normalized difference vegetation index (NDVI) is developed for estimating vegetation cover from the reflective bands of satellite data (Sahebjalal and Dashtekian, 2013) . NDVI is a widely used technique to detect land use land cover change, especially change of vegetation area and its pattern. Due to increase of both spatial (from km to cm) and spectral resolution (from wide band range to narrow band) of remote sensing data, it is possible to work in micro level. Satellite images are required to prepare NDVI by the GIS software. It is an indicator of vegetation health. Forest abolition is measured through the NDVI technique. It is also a powerful tool for the collection of data about vegetation from the satellite images. An important step in the utilization of satellite data to monitor change is the ability to compare images from different dates, for different plots on different scenes (Coops et al., 2008) . Main problem of this research work is environment related. Elimination of trees for the construction of Panchet Hill dam damages land and aquatic ecosystem both in upper and lower catchment area. The main aims and objectives of this work is to identify the changing pattern of riparian vegetation including related factors and the decreasing trend of green plants coverage in a temporal scale of view on the catchment area of the dam using NDVI technique based on Remote Sensing(RS) and Geographical Information System (GIS).
OVERVIEW OF NDVI
Normalized Difference Vegetation Index (NDVI) is an index of plant greenness or photosynthetic activity. It is a commonly used and easily calculated satellite image-based proxy for vegetation productivity (Kunkel, 2011 and Scanlon, 2002 ). The NDVI is a simple numerical indicator (Demirel et al., 2010; Ricotta et al., 1999; Zhang et al., 2009 ) which is related to Photosynthetically Active Radiation (PAR) and basically measures the capability of leaves (Malo et al., 1990 ) and gives a measure of the vegetative cover on the land surface over wide areas. This index shows positive correlation with photosynthetic activity, vegetation cover, biomass, and Leaf Area Index (LAI) (Schmidt et al., 2000) . The NDVI algorithm is computed by subtracts the red reflectance values from the near-infrared and divides it by the sum of near-infrared and red bands. The function used such follow (Tucker, 1979) The NDVI technique is easy to implement and simple to interpret, but it has many flaws. Satellitebased NDVI are influenced by a number of non-vegetation factors: atmospheric conditions (e.g. clouds and atmospheric path-specific variables, aerosols, water vapor), satellite geometry and calibration (view and solar angles), as well as soil backgrounds and crop canopy (Holben, 1986; Soufflet et al., 1991; Justice et al., 1991) . Similarly cloud shadows affect NDVI values and lead to misinterpret the result
NDVI= (NIR-RED) / (NIR+RED)
(
STUDY AREA
Catchment area of the Panchet Hill dam is situated in the margin of the states of West Bengal and Jharkhand, India. Latitudinal and longitudinal extension of the area is 86° 29′ E to 86° 46′ E and 23° 30′ N to 23° 46′ N. It is bounded by Puruliya district on east, Bankura district on south, Barddhaman district on north-east and Dhanbad district of Jharkhand on north and north western part. Maithon reservoir is also located on the north eastern part of the area. The whole area slopes down from west to east and south-east marked by the direction of the streams flowing through the area (Chatterjee et al.,1970) . Damodar is the main river in this area. The area is characterized by dry and wet sub-humid tropical climate with the regime of south west monsoon. According to Köppen, the tract falls under 'Aw' type of climate (Spate, 1954) . Temperature varies from 3.8⁰ C in winter to 52⁰ C in summer and annual rainfall varies between 1100 to 1500 mm. The soil of the region is red lateritic residual type in general. Existence of hills and undulating lands are the another features of this area. The area is covered by Sal (Shorea robusta), Palas (Butea frondosa) and miscellaneous types of vegetation of tropical dry category. To the north-east of this area lies the 643.5 meters high Panchakot or Panchet Hill formed of Upper Gondwana sedimentaries. The Panchet Hill dam has been built on Damodar 5 kms above the confluence with the Barakar which is the tri-junction of Dhanbad, Barddhaman and Puruliya districts (Bhattacharya et al. 1985) . Some information about Panchet dam is given below in the table 2.
Range of NDVI Value
Name of the Objects The location of the study area and surface drainage pattern are shown on the figure 1 and figure 2 respectively.
Fig1. Catchment area of the Panchet Hill Dam and its location
Fig2. Data were processed using ERDAS IMAGINE 9.2 and Arc GIS 9.3 softwares. The OLI (Operational Land Imager) data of 2014 is affected by cloud and the quality of the multispectral data is not good. It is corrected to remove atmospheric effects by the histogram equalize method and georeferenced using 30 ground control points derived from the topographical maps of 1:50,000 scale of the study area. figure 3 . Figure 4 and figure 5 are also shown the changing pattern of vegetation in the area. 
RESULT AND DISCUSSION

ACCURACY ASSESSMENT
An image classification is not completed unless its accuracy has been assessed. To determine the accuracy of classification, a sample of testing pixels is selected on the classified images and their class identity is compared with the reference data (ground truth). The choice of a suitable sampling scheme and the determination of an appropriate sample size for testing data play a key role in the assessment of classification accuracy (Arora and Agarwal, 2002) . Overall accuracy is a standard criterion which is used to assess the accuracy of the classifications. The Overall accuracy was defined as the total number of correctly classified pixels divided by the total number of reference pixels (total number of sample points) (Rogan et al. 2002) To assess the accuracy of the NDVI result it is compared with the high resolution Google earth images and points of field investigation. 100 reference points are taken randomly for each class and are digitized. Baghmara is a village (86°45′ 20″E, 23°38′4″N) nearest to Panchet Hill dam which is selected for accuracy assessment. 
CONCLUSION
Forest degradation has become a serious problem, especially in developing countries. In 2000, the total area of degraded forest in 77 countries was estimated at 800 million hectares (ha), 500 million ha of which had changed from primary to secondary vegetation (ITTO, 2002) . Reduction in cover of forests at the community frontier in developing world contexts, such as that in this study, will have implications both in the global biodiversity and global warming contexts. This study has provided indicative data at the local (large) spatial scale. Such data could provide a basis for monitoring the changes in tree cover in the long-term, which is vital so as to provide threshold indicated alarms based on the rates of conversion that are subsequently established (Munyati et al., 2014) .
NDVI is a significant technique to measure the evolution of land use land cover (LULC) especially change detection of vegetation pattern and its area. Very recently it is widely used in urban studies.
Result of the NDVI study shows that the vegetation of medium and low density are rapidly reduced by the various anthropogenic causes especially construction of the Panchet Hill dam while dense vegetation is less affected because of its high altitude in the area under study. Change of total vegetation coverage is 70.13 % from 1990 to 2014. So it can be said that this technique is very effective and useful for the decision making process and future planning concerned with vegetation change.
